BDNF enhancement of postsynaptic NMDA receptors is blocked by ethanol.
The neurotrophin brain-derived neurotrophic factor (BDNF) modulates several distinct aspects of synaptic transmission. Physiological and biochemical evidence implicates the NMDA glutamate receptor as one of the targets for BDNF modulation. In the present studies, murine brain slices containing hippocampus and neocortex were used to study the effects of BDNF on excitatory neurotransmission. Acute exposure to BDNF rapidly and reversibly enhanced the magnitude of NMDA-mediated, but not AMPA receptor-mediated, synaptic currents, specifically enhancing the activity of NMDA receptors containing the NR2B subunit. This effect of BDNF was dependent on activation of trkB neurotrophin receptors because similar effects were not seen with the related neurotrophins NT-3 or NGF. Furthermore, activation of trkB receptors in the postsynaptic neuron was required, as BDNF-induced potentiation was blocked by postsynaptic injection of a trk tyrosine kinase inhibitor. Interestingly, the effect of BDNF was also completely blocked by pretreatment with ethanol, even at concentrations of ethanol that had minimal direct effects on NMDA-mediated responses. These results provide a potential mechanism for the proposed role for BDNF in activity-dependent synaptic plasticity and, potentially, learning and memory processes.